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方法处理得到实验结果与通过 FFT（Fast Fourier Transform, FFT）方法处理得到的实










































Electrohydraulic simulation equipment is an important equipment for semi-physical 
simulation and testing in the fields of navigation and aviation. Its core is electrohydraulic 
servo control system. Because the electrohydraulic servo control system is a typical 
system with many uncertainties, it is essential to study how to establish a more accurate 
electrohydraulic servo system model for subsequent analysis and control systems. Based 
on the electrohydraulic servo control system, this paper studies how to establish a more 
accurate system model from the frequency domain data of the actual system, mainly using 
a high-precision calculation method for time-frequency conversion,Conformal Fourier 
Transform algorithm (CFT), and the robust controller is designed on the basis of the 
obtained model. The main points of this paper are summarized below： 
1、The basic concepts of Fourier transform, the fast Fourier transform algorithm and 
the formula derivation and program flow of the conformal Fourier transform algorithm are 
expounded in detail. The formula of the conformal Fourier algorithm is obtained by 
improving the traditional Fourier analysis algorithm. At the same time, according to the 
obtained formula to draw the algorithm flow chart in order to write MATLAB program.； 
2、The hardware environment of electrohydraulic servo control system is built. 
Details of how to use Advantech PCI-1716 high-resolution data acquisition board output 
analog to electrohydraulic simulation device, and collect the sensor data transmission to 
the host computer and a variety of sampling mode performance differencesare described. 
The operating characteristics of the electrohydraulic proportional relief valve are also 
elaborated. The maximum and minimum values of the given analog quantity are obtained 
by the actual detection； 
3、The experimental data of the frequency domain is introduced into the system 
identification toolbox in MATLAB, and the second-order state space equation estimation 
system model is selected. Firstly, the frequency response method applied in engineering 















detail. Besides, the advantages and disadvantages of the method are given. In order to 
make the mathematical model more consistent with the actual system, this paper uses the 
forecast error method to calculate the system state space equation, and the experimental 
results obtained by the CFT method are compared with the experimental results obtained 
by FFT (Fast Fourier Transform) contrast to verify that whether CFT-based model is more 
accurate； 
4、The robust controller is designed using the previously obtained system model. 
Firstly, the theoretical basis of robust control and H
∞
control, and the design steps of the 
controller based on loop-shape are briefly described. And then through the MATLAB 
robust control toolbox to calculate the controller expression and join the actual system to 
verify the effectiveness of the controller. 
The results of the actual operation of the system show that the CFT-based frequency 
domain identification can establish a more accurate mathematical model than the 
FFT-based frequency domain identification, and the control results are good after adding 
the loop controller to the control algorithm, which confirmed that system identification 
based on CFT is successful. 
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